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The six-membered oxacyclohexene ring of the title compound, 
Q3H14N2O2S, is fused with the benzene ring and the 
quarternary C atom lies above the plane of the benzene ring 
by 0.229 (8) A, whereas the methine C atom (which bears the 
acetyl substituent) lies below this plane by 0.595 (8) A. The 
oxacyclohexene ring is also fused with the sofa-shaped 2,6- 
diazacyclohexanone ring. The methine C atom that belongs to 
both six-membered rings lies above the mean plane of the 
other five atoms (r.m.s. deviation = 0.077 A) by 0.759 (5) A. In 
the crystal, N— H- • -S hydrogen bonds link adjacent molecules 
into a linear chain. 



Experimental 

Crystal data 

C 13 H 14 N 2 0 2 S 
M r = 262.32 
Monoclinic, P2Jn 
a = 8.2382 (5) A 
b = 19.1223 (12) A 
c = 9.2209 (6) A 
/3 = 114.623 (1)° 

Data collection 

Bruker APEXII diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T*&, = 0.589, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.079 

wR(F 2 ) = 0.211 

5 = 0.99 

2292 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1320.51 (14) A J 
Z = 4 

Mo Ka radiation 
/x = 0.24 mnT 1 
T = 296 K 

0.40 x 0.30 x 0.20 mm 



8830 measured reflections 
2292 independent reflections 
1523 reflections with / > 2a(l) 
R iM = 0.119 



164 parameters 

H-atom parameters constrained 
A/w = 0.65 e A~ 3 
Ap mi „ = -0.41 e A~ 3 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


N1-H1---S1' 


0.88 


2.49 


3.324 (3) 


158 


N2-H2- ■ -Si" 


0.88 


2.43 


3.259 (3) 


158 


Symmetry codes: (i) — 




-l,-z+ 1; (ii) -x- 


1-2, -y + 1, -z- 


-1. 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 



Related literature 

For related structures, see: Kettmann & Sveth'k (1996, 1997); 
Kurbanova et al. (2009). 




We thank Baku State University and the University of 
Malaya for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5193). 
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l-(9-Methyl-ll-sulfanylidene-8-oxa-10,12-diazatricyclo[7.3.1.0 2 ' 7 ]trideca-2,4,6-trien-13- 
yl)ethanone 

M. M. Kurbanova, A. M. Maharramov, A. B. Novruzova, A. V. Gurbanov and S. W. Ng 
Comment 

The title compound, C13H14N2O2S (Scheme I, Fig. 1), is a conformationally restricted dihydropyrimidine analogue of 
1,4-dihydropyridine-type calcium antagonists; the crystal structures of similar compounds have been reported (Kurbanova 
etal, 2009; Kettmann & Svetlik, 1996; Kettmann & Svetlik, 1997). Tthe six-membered oxacyclohexene ring that is fused 
with the benzene ring has the quarternary C atom lying above the plane of the benzene ring and the methine C (which bears 
the acetyl substituent) lying below this plane. The oxacyclohexene ring is also fused with the sofa-shaped diazacyclcohexane 
ring; the methine C that belongs to both six-membered rings lies above the mean plane of the other five atoms. Hydrogen 
bonds of the type N— H— S link adjacent molecules to form a linear chain (Fig. 2). 

Experimental 

In round-bottom flask that was fitted with a reflux condenser and a mechanical stirrer, salicylaldehyde (1.25 mol), acet- 
ylacetone (1.50 mol), thiocarbamide (1.25 mol), trichloroacetic acid (25 mg) and ethanol (10 ml) were reacted for 3 h. The 
solid that formed was collected and recrystallized from ethanol, m.p. 514-515 K; yield 80%. 

Refinement 

Hydrogen atoms were placed in calculated positions [C-H0.93 to 0.9 and N-H 0.88 7 A; (7(H) 1.2 to 1.5(7(C,N)] and were 
included in the refinement in the riding model approximation. 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of the hydrogen-bonded dimeric structure of 
C13H14N2O2 at the 50% probability level; hydrogen atoms are drawn as spheres of arbitrary 
radius. 



Fig. 2. Hydrogen-bonded chain structure. 
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1 -(9-Methyl-1 1 -sulfanylidene-8-oxa-1 0,1 2-diazatricyclo[7.3.1 .0 2 ' 7 ]trideca- 2,4,6-trien-1 3-yl)ethan-1 -one 



Crystal data 
C 13 H 14 N 2 0 2 S 
M r = 262.32 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 8.2382 (5) A 
b = 19.1223 (12) A 
c = 9.2209 (6) A 
(3= 114.623 (1)° 

F= 1320.51 (14) A 3 

Z=4 



F(000) = 552 

D x = 1.319 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2832 reflections 

9 = 2.7-28.3° 

H = 0.24 mm -1 
T=296K 

Irregular block, colorless 
0.40 x 0.30 x 0.20 mm 



Data collection 

Bruker APEXII 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r min = 0.589, r max = l.ooo 

8830 measured reflections 



2292 independent reflections 

1523 reflections with / > 2c(i) 
R mt = 0.119 

Qmax ~~ 25.0°, Gmiri — 2.1° 

h = -9^9 

k = -22^21 
/= -10^10 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.079 
wR(F 2 ) = 0.211 

5 = 0.99 

2292 reflections 
164 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w= l/[o 2 (Fo 2 ) + (0.1282P) 2 ] 
where P = (F D 2 + 2F c 2 )/3 



(A/0) n 

APmax 



x = 0.001 
= 0.65 e A 



Ap m in = -0.41 e A 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

z U iso */U e[ 



SI 
Ol 



0.70755 (12) 
0.6767 (4) 



y 

0.51631 (6) 
0.29345 (19) 



0.41553 (12) 
0.3421 (3) 



0.0471 (4) 
0.0690 (10) 
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/IT 1 f A\ 

4/. 3 (4) 


"\T-> p-7 po pn 
JN2 — C / — C8 — CV 


0*7 1 //i\ 
— o/.l (4) 


pi \11 PC P.-> 

CI — JN 1 — CD — U2 


1 A/1 1 //I \ 

1U4.1 (4) 


p/; p-7 po pn 
Co — C / — C8 — C9 


Ijj.j (4) 


pi \11 pc P/1 

CI — JN 1 — CD — C4 


1 A 1 } 1 f A\ 

— 142. / (4) 


pit po pn P1A 
C 1 3 — C8 — CV — C 1 U 


A 1 

0.1 (6) 


pi mi pc 

CI — JN 1 — CD — Co 


— 1 D.U p J 


P-7 PO PO 

c / — cs — cy — c 1 u 


1 "7Q Q //1\ 

—1 /y.o (4 j 


P.1 n p/r pc 

(J 1 — C2 — Co — C J 


3.9 (6) 


po pn nn P11 

cs — cy — C 1 U — C 1 1 


A A / Q\ 

U.U (0) 


pi n p/; pc 
C3 — C2 — Co — CD 


1 nn h f a \ 
— if/./ (4) 


pn pin P11 pi-> 
cy — C 1 0 — C 1 1 — CI 2 


A A ( 1 A\ 
U.U (1U) 


A| p-> p/r p-7 

Ul — C2 — Co — C / 


— llO.Z (4) 


pin P11 pi-> pii 
C1U — Cll — C12 — CI 3 


a 1 tc\\ 

-o.l (y) 


pi n p/; p~7 
C3 — C2 — Co — C / 


oz.3 pj 


pn po pit p.-> 
Cy — C8 — C 1 3 — 02 


—1 /O.J (4) 


p.-> pc p/r n 
U2 — CD — Co — C2 


1 /;n i /t\ 
lOV.3 (3) 


P"7 PO PIT P.-1 

C / — C8 — C 1 3 — 02 


1.4 (6) 


\n pc p/; n 
JN 1 — CD — Co — C2 


-71.2 (4) 


pn po pit pn 
cy — Co — C 1 3 — C 1 2 


-U.2 (0) 


P/1 PC P/C P-> 

C4 — C5 — Co — C2 


53.0 (5) 


p-7 po pn p 1 -> 

C7 — C8 — C 1 3 — C 1 2 


1 -7n -7 i a\ 

wy. 7 (4) 


02— C5— C6— C7 


-67.8 (3) 


C5— 02— CI 3— C8 


-13.2 (5) 


Nl— C5— C6— C7 


51.7(4) 


C5— 02— CI 3— C12 


168.4 (4) 


C4— C5— C6— C7 


175.9 (3) 


Cll— C12— C13— C8 


0.2 (7) 


CI— N2— C7— C8 


-73.8 (4) 


Cll— C12— C13— 02 


178.6 (4) 


CI— N2— C7— C6 


45.6 (4) 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— Hl-Sl' 0.88 2.49 3.324 (3) 158 

N2— H2-Sl ii 0.88 2.43 3.259 (3) 158 
Symmetry codes: (i) -x+\, -y+\, -z+1; (ii) -x+2, -y+l, -z+1. 
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